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ABSTRACT. Background and aims: This study investigated whether high-velocity high-power training (POW) improved lower extremity muscle power and quality in functionally-limited elders greater than traditional slow-velocity progressive resistance training (STR). Methods: Fifty-seven community-dwelling older adults aged 74.2±7 (range 65-94 yrs), Short Physical Performance Battery score 7.7±1.4, were randomized to either POW (n=23) (12 females), STR (n=22) (13 females) or a control group of lower extremity stretching (CON) (n=12) (6 females). Training was performed three times per week for 12 weeks and subjects completed three sets of double leg press and knee extension exercises at 70% of the one repetition maximum (1RM). Outcome measures included 1RM strength and peak power (PP). Total leg lean mass was determined using dual-energy X-ray ab
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INTRODUCTION
Lower extremity muscle power is a strong predictor of physical performance (1), functional mobility (2) and risk of falling (3) among older adults. Muscle power is also inversely associated with functional status in community-dwelling older adults with self-reported disability (4, 5) and in elderly subjects with preexisting mobility limitations (2, 6).
Exercise interventions targeted at improving lower extremity muscle power in the elderly have been well-tolerated and effective (7-9). Indeed, we have previously reported that an exercise regimen of high-force, high-velocity progressive resistance training (POW) resulted in a twofold increase in muscle power in older women with self-reported functional limitations, compared to traditional high-force, slow-velocity progressive resistance training (STR) (10). However, inherent limitations are associated with the ascertainment of self-reported disability, as individuals may underestimate or overestimate their functional capabilities. In recent years, standardized tests of physical performance have been employed and may offer advantages over selfreport measures in terms of validity, reproducibility and applicability (11). Despite this, no study has investigated the effectiveness of POW for improving muscle power in mobility-impaired elders who have been evaluated and classified using a standardized and reliable performancebased assessment of functional ability. (1) 1), f fun u ction risk sk of f fal allin ling g (3) (3) amo a ng olde s so o in inv vers erse el ly y a as sso s ciat m mun nit ity y-d dwellin ( (4, 4 5)
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The aim of this study was to explore the effects of POW in elderly subjects who demonstrated compromised physical functioning on the Short Physical Performance Battery (SPPB), which characterizes lower extremity function by assessing gait speed, balance and strength, and is predictive of subsequent disability, institutionalization, and mortality (11, 12). We hypothesized that POW would result in greater improvements of lower extremity muscle power compared to STR in this population of frail elders. In addition, we also examined the comparative effects of POW and STR on lower extremity fat free mass and muscle quality.
METHODS
Study design
This study was a randomized, controlled 12-week exercise intervention trial comparing the physiological outcomes of POW in older adults with preexisting limitations in physical functioning. All of the training and evaluation sessions were conducted within the laboratory under the supervision of a research assistant. Subjects were recruited from the Boston area through local advertisements and community newsletters. Potential subjects were initially screened by telephone or in person and were considered eligible if they were aged 65 years or older, community dwelling, and demonstrated mildmoderate mobility impairments as defined by a SPPB score ≤9 (11).
Eligible subjects completed a medical history questionnaire and underwent a physical examination and medical screening by the study physician. In addition, all subjects underwent a supervised graded exercise test on a treadmill prior to enrollment. Subjects were excluded from participation if they had acute or terminal illness, myocardial infarction in the past 6 months, unstable cardiovascular disease or other medical condition, upper or lower extremity fracture in the past 6 months, upper or lower extremity amputation, cognitive impairment according to the Folstein Mini-Mental State Examination (MMSE) (score<23), current participation in regular exercise sessions (>1/week), or unwillingness either to complete the study requirements or to be randomized into the intervention or control groups. Other exclusion criteria included uncontrolled hypertension (>150/90 mmHg), the presence of neuromuscular disease or drugs affecting neuromuscular function, and estrogen therapy in females. Subjects meeting the study entry criteria and given medical clearance by the study physician and written approval from their primary care physician were deemed eligible for participation. All volunteers signed an informed consent form and were made aware of all potential risks and benefits associated with procedures of the study prior to enrollment. The Boston University Institutional Review Board approved this study.
Training interventions
After baseline testing participants were randomly allocated to one of the two exercise training groups, or to a control group. A block size of 5 was employed to determine the order in which the interventions were assigned (2 subjects allocated to POW, 2 subjects to STR, 1 subject to control group).
Subjects randomized to POW trained three times per week for 12 weeks. During each session, subjects performed three sets of eight repetitions of bilateral leg press (LP) and individual left and right knee extension (KE) using Keiser pneumatic resistance training equipment (Keiser Sports Health Equipment Inc., Fresno, CA). Subjects were instructed to complete the concentric phase of each repetition as fast as possible, maintain full extension for 1 second, and perform the eccentric phase of each repetition over 2 seconds. Exercise intensity was set at 70% of the subject's one repetition maximum (1RM). After each set, average power and total work performed were calculated and recorded as previously described (10, 13).
Subjects randomized to STR also trained three times per week for 12 weeks, performing three sets of eight repetitions of LP and individual left and right KE at 70% of the 1RM. Subjects were instructed to complete the concentric phase, maintain full extension, and perform the eccentric phase of each repetition over 2, 1, and 2 seconds, respectively. The resistance was adjusted biweekly by repeating 1RM measures.
Control intervention
The control intervention consisted of lower extremity range of motion (ROM) and flexibility exercises performed 2 times per week for 12 weeks (CON).
Outcome measures
Muscle Strength and Peak Power. Muscle strength was quantitatively assessed by 1RM measures of LP and individual left and right KE, using the same Keiser pneumatic resistance training equipment used throughout training. The 1RM was defined as the maximum load that could be moved only once throughout the full ROM while maintaining proper form. Subjects performed the concentric phase, maintained full extension, and performed the eccentric phase of each repetition over 2, 1, and 2 seconds, respectively.
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